Photosynthetic bacteria can use benzoic acid and related compounds as carbon sources during photosynthetic growth under anaerobic conditions. Molecular oxygen is required by aerobic organisms as a reactant for cleavage of the aromatic ring (3); oxygenase-mediated ring cleavage clearly cannot occur during anaerobic growth. An oxidative pathway, using a photochemically generated oxidant, was proposed to operate in a Rhodopseudomonas sp. (M. H. Proctor and S. Scher, Biochem. J. 76:33P, 1960). The evidence for this pathway has, however, been criticized (4; P. L. Dutton and W. C. Evans, Biochem. J. 104:30-31P, 1967). We report evidence here suggesting metabolism of benzoic acid via ring reduction prior to cleavage in R. palustris, an organism which cannot use benzoate as a substrate for aerobic growth.
A source of reducing power is required for the growth of R. palustris at the expense of benzoate. Parallel anaerobic cultures were established in mineral benzoate medium containing 2.0 ,sg of p-aminobenzoic acid (PABA) per ml by using an inoculum grown in the same medium containing 0.1 % Na2S203. One of these cultures was supplemented with thiosulfate. Growth occurred after a short lag in the thiosulfate-supplemented culture but not in the unsupplemented culture after 3 weeks of incubation. Thiosulfate could be replaced by 10-6 M acetate or 0.0001 % yeast extract.
If the early stages in the photometabolism of benzoate are reductive, chemical considerations suggest possible intermediates. The conversion of cyclohexane carboxylic acid (CHCA) to benzoate by a preparation from guinea pig liver involves the participation of cyclohexene-l-carboxylic acid (A-1; reference 2). To test the participation of this and other putative intermediates, mutants incapable of aerobic growth at the expense of CHCA or pimelate were isolated after nitrosoguanidine treatment, and their growth response to several compounds was tested.
The mutants obtained may be classified as in Table 1 ; their behavior is consistent with the pathway proposed in Fig. 1 . Although no strains of class I were characterized, several isolates unable to grow in pimelate were originally obtained. Preliminary results indicated they were not able to use CHCA for growth, but these strains were lost before further screening could be done. Representatives of all classes have a detectable rever- One of the mutants of class II was chosen for further study. Cultures of this strain were established in mineral medium supplemented with PABA and acetate as substrate, and were presented with radioactively labeled benzoate. After a period of anaerobic growth, methyl esters were prepared from acidified ether extracts of the culture fluid, and labeled material was isolated which had the chromatographic properties of A-1 ( Table  2) . Chemical tests served to confirm this identification. Bromination removed the counts from the A-1 region of the chromatogram, whereas hydrogenation resulted in a nearly quantitative shift of the counts into the area where CHCA is eluted ( Table 2 ). The responses to carboxyl-labeled and ring-labeled benzoate were similar. The chemical characterization of products derived from benzoate that accumulate in the culture fluid' of other mutants is under way.
This evidence indicates the operation of a mechanism involving the reduction of the aromatic ring of benzoic acid. Such a mechanism was also recently proposed by Dutton and Evans (Biochem. J. 109:5P, 1968). 
